1
H-NMR spectrum exhibited signals for six tertiary methyls at δ H 1.01 (H-24), 1.08 (H-27), 0.87 (H-25,29,30), and 0.68 (H-26), a broad singlet for an olefinic proton at δ H 5.17 (H-12) , and an oxygenated methine proton at δ H 3.64 (H-3). Also, the proton signals due to four sugars, four hemiacetal protons at δ H 5.24, 4.22, 4.20 and 4.15, along with several oxygenated methine and methylene protons from δ H 3.99 to δ H 2.73 were observed. The 13 C-NMR spectrum showed signals of a carboxyl (δ C 179.8, C-23), an ester (δ C 175.2, C-28), an olefinic quaternary (δ C 143.5, C-13), an olefinic methine (δ C 121.6, C-12), an oxygenated methine (δ C 83.2, C-3), and six methyl carbons (δ C 32. 8, 25 .0, 23.5, 16.7, 15.5, 12.0) for the aglycone moiety. These data indicated that 1 is an olean-12-ene-28-oic skeleton. The locations of the carboxyl group at C-23 and the ester at C-28 were determined by the HMBC correlations between δ H 1.01 (H-24)/δ C 179.8 (C-23) and δ H 1.01 (H-24)/δ C 51.9(C-4), between δ H 2.75 (H-18)/δ C 175.2 (C-28) and δ H 2.75 (H-18)/δ C 47.3 (C-17). And the double bond position at C-12 was determined by the observation of cross-peaks between δ H 5.17 (H-12)/δ C 40.8 (C-18) and δ H 5.17 (H-12)/δ C 41.4 (C-14) (Fig. 2) . The − also indicated the presence of a disaccharide unit at C-3, which was confirmed by the downfield shift of C-3 owing to the glycosidation effect.
8 So the 3-hydroxy and 28-carbonyl groups possessed the same type of disaccharide chain. Consequently, compound 1 should be a bisdesmosidic saponin in which the disaccharide chain of two glucoses is bound to the aglycone by a glycosidic linkage at C-3, while a disaccharide chain of two glucoses is bound by a glycosidic ester linkage at C-28. The sugar arrangements were determined by the HMBC which showed the correlations between an anomeric proton signal at δ H 4.15 (glc-1') and an oxygenated methine carbon signal at δ C 83.2 (C-3), between another anomeric proton at δ H 5.24 (glc-1''') and the ester at δ C 175.2 (C-28). Additionally, the cross peak between an anomer proton signal at δ H 4.20 (glc-1'') and an oxygenated methylene carbon signal at δ C 68.0 (3-glc-6'), between the other anomer proton signal at δ H 4.22 (glc-1'''') and the other oxygenated methylene carbon signal at δ C 68.5 (28-glc-6''') in the HMBC spectrum suggested a 1→6 connection between each of the two sugar units (Fig. 2 ). This was confirmed by the downfield shifts of C-6' (δ C 68.0) and C-6''' (δ C 68.5).
9 On the basis of these data, compound 1 was determined to be a new compound, named cowpeasaponin I, which was established as
Compound 2 was obtained as a pale yellow amorphous powder. The IR spectrum showed the absorbance bands due to hydroxyl (3335 cm C-NMR spectra of 2 were very similar to those of compound 1, with the exception of an oxygenated methylene signal (δ H 3.34, δ C 64.2) instead of a methyl moiety. Compared to C-30 (δ C 23.5) and C-20 (δ C 30.3) of compound 1, the corresponding carbon signals of compound 2 were shifted downfield to δ C 28.5 and δ C 35.8, indicating the position of the oxygenated methylene was C-29. It was also confirmed from the cross peaks between H-29 (δ H 3.34)/C-30 (δ C 28.5) and those between C-29 (δ C 64.2)/H-30 (δ H 0.80) in the HMBC spectrum. On the basis of the above observations, compound 2 was also found to be a new compound, named cowpeasaponin II, which was established
Compounds 3-7 were identified as oleanolic acetate (3), oleanolic acid (4), dehydrosoyasaponin I (5), soyasaponin I (6), and lucynoside E (7), respectively, by comparison of the spectroscopic data with those in the literatures. [10] [11] [12] [13] [14] This is the first report on the isolation of these compounds from cowpea seeds.
Experimental
Plant Materials. Cowpea seeds were collected at Yeoncheon-gun, Gyeonggi-do in December, 2008 and identified by Dr. Tae Jung Ha, National Institute of Crop Science, Rural Development Administration, Miryang, Korea. A voucher specimen (KHU081230) is reserved at Natural Products Chemistry Laboratory, Kyung Hee University, Yongin, Korea.
Extraction and Isolation. Cowpea seeds (9 kg) were extracted with 80% MeOH (20 L × 3) three times at room temperature. The concentrated MeOH extract (452 g) were suspended in H 2 O (3 L), and then extracted successively with EtOAc (3 L × 3) and n-BuOH (2.8 L × 3), and concentrated to afford the residues of EtOAc fraction (18 g, VSE), n-BuOH fraction (62 g, VSB), and H 2 O fraction (372 g, VSH), respectively.
The EtOAc extracts (18 g) were applied to a SiO 2 (70-230 mesh) column (10 × 16 cm) chromatography (c.c.) and eluted with n-hexane-EtOAc (2:1 → 1:1 → 1:3 → CHCl 3 -MeOH = 15:1 → 10:1 → 7:1 → 5:1 → 3:1) to afford 15 fractions (VSE-1 to VSE-15). VSE-1 (276 mg) was subjected to the SiO 2 c.c. and eluted with n-hexane-EtOAc (1:1) to give nine fractions (VSE-1-1 to VSE-1-9) including a purified compound 3 [VSE-1-4, 60 mg, TLC (SiO 2 F 254 ) R f 0.75, nhexane-EtOAc = 2:1]. VSE-2 (176 mg) was subjected to the SiO 2 c.c. and eluted with n-hexane-EtOAc (6:1) to yield 14 fractions. VSE-2-8 (31 mg) was subjected to an ODS c.c. and eluted with MeOH-H 2 O (7:1) to give six fractions (VSE-2-1 to VSE-2-6) including a purified compound 4 [VSE-2-8- C-NMR (100 MHz, DMSO-d 6 ): see Table 1 . 
